Over these years, the resident of the Felele Area have suffered lack of adequate water especially during the dry season. The residents depend on few functioning boreholes and some hand dug wells. The availability of safe and potable water in an environment is a veritable index of a great role to the development and growth of a society. This work involves using the electrical resistivity method to investigate the exploration of groundwater in Felele Area, Lokoja area council of Kogi State. A total of 12 vertical electrical sounding (VES) using the Schlumberger configuration was employed for the study. The obtained field data were analyzed and interpreted using Ipi2Win Software. The curves reveal that the area is characterized by four classes of geo-electric layers. Topsoil layer of thickness and resistivity values ranging from 0.75-2.15 m and 262-1050 ohms meters, lateritic layer ranging from 1.19-3.35 m and 55-247 ohms meters, weathered /fractured basement ranging from 3.22-97.2 m and 98.7-683 ohms meters, the fresh rock bedrock ranging from infinity in thickness and 577-1652 ohms meters. From the analysis, weathered/fractured basement aquifers, were delineated; these aquifer units may have significant groundwater potential.
INTRODUCTION
Lokoja is the capital of kogi state in the north central region of Nigeria. It is popularly called the confluence state because the confluence of river Niger and Benue is the capital city-Lokoja. Lokoja is part of the basement complex of Nigeria which occupied about 50% of the total area. Asides the no-available of major infrastructures, water is generally scarce. Water is one of the most valuable natural resources vital to the existence of any form of life; An adequate supply of safe water for maintaining ecosystem that supports all life and for achieving sustainable development (Topfer, 1998) . As man's standard of living increase so does his need for consumption of water. However, the use of water has grown rapidly in modern times. Though, a significant portion of water resources have become unusable due to industrial and agricultural pollution. Diversions or transfer of watershed to other region have led to many ecological and human disasters (Gleick et al., 2002) . Groundwater is one essential but necessary substitute to surface water in every society.
It's no doubt a hidden, replenish able resource whose occurrence and distribution greatly varies according to the local as well as regional geology, hydrogeologic setting and to an extent the nature of human activities on the land. Groundwater occurrence in a Precambrian Basement terrain is hosted within zones of weathering and fracturing which often are not continuous in vertical and lateral extent (Jeff, 2006) . The crystalline rocks which are relatively impermeable and having low porosity further complicate the problem and development of shallow hand dug well and few boreholes have become the only alternative where feasible, which cannot support the great demand of the entire community. The problem of the drillers is simple due to the lack of knowledge as regards the occurrence of groundwater in crystalline basement rock occurs in highly fractured fresh basement rocks at shallow and even great depth, there also occur in weathered zones (saprolite) of the basement rock. Thus basement rocks and their weathered derivatives comprise a large reservoir of underground water. Drilling into the unweathered bedrock to locate groundwater held in joints and fractured zone might be quite expensive and in the absence of favourable geophysical and geological evidence, the chances of obtaining water from these sources are not great (Olayinka et al., 1999) . The
Olugbenga and Hassan
A Geophysical Survey Involving Twelve Vertical Electrical Sounding (VES), Lokoja Areas Council Kogi State basement aquifers are often localized making them to be limited in extent both laterally and vertically (Satpathy and Kanugo, 1976; Olorunfemi et al., 1999; Clark, 1985; Ekwueme, 2003) . This paper is a report of the findings of an investigation carried out to establish the role and significance of vertical electrical resistivity method in groundwater exploration in Lokoja and environs. The result from this study will serve as background information for future groundwater development in the study area. 
Study Area
Felele area is located in the north eastern portion of Lokoja, the study area lies between latitudes 7 0 44'50'' and 7 0 45'10''N and longitudes 6 0 44'20'' and 6 0 44'35''E. the terrains of Lokoja are fairly elevated with lot of outputs. The study area however, is surrounded by several outputs with crops high relief but few outcrops within the area of study. Lokoja is mainly drained by river Niger and Benue apart from several small tributaries in the area. The drainage of the study area is dendritic. Lokoja falls within North Central Nigeria. The rainy season starts in April and ends in November with a short break in August (referred to as 'august break'). The dry season is generally between November and February. The mean annual rainfall is between 788mm and 1884mm (Nigeria Metrological Agent). The vegetation in Lokoja typifies that of tropical rainforest, but urbanization and growing population has drastically reduced the forest into sparse vegetation. The study areas are underlain by two major rock types which are granite gneiss and banded gneiss. The granite gneiss dominates the area, occupying the northern part while few outcrops of the banded gneiss are found in the southern part of the study area. Both the granite gneiss and banded gneiss are highly weathered as evident from surface expression. Foliated planes on the banded gneiss which are well developed are striking in the NE-SW direction. 
Experiments Design
The electrical resistivity method utilized the Vertical Electrical Sounding (VES) is used to measure vertical variations in electrical properties beneath the earth surface involving the schlumberger array, the resistivity of the ground is measured by sending current into the gro und at the current electrodes and the corresponding potential difference is measured at the potential electrodes, which is then converted to apparent resistivity value by multiplying with an appropriate geometrical factor. ABEM Terrameter SAS 300C was used to acquire resistivity data. This instrument measure and displays the resistance of the subsurface average. A total of twelve VES soundings were carried out along the study area. The electrode separation (AB/2) varied from 1.5 to 150 m was used with the aim of probing a depth of at least 1/3 of AB. The field data's obtained was subjected to analysis and interpretation by computer iterations using Ipi2Win Software. 
RESULT AND DISCUSSIONS
The results of the 12 VES point are presented in table 1; the result of the interpretation of the vertical electrical sounding data revealed 3-4 geo-electric layers in terms of their resistivities and depths in the study area and the software used in the processing of the raw data works in such a way that it merges neighbouring layers of slightly different resistivities in order to minimize the layers detected. The three layer curve Characterized by H curve types covered 8.3% of the study area. The four layer case exhibits HA and QH curve type covered 91.7% of the study area. The observed geo-electric sections include the top soil layer, lateritic layer, weathered/fractured layer and the fresh basement. The topsoil is the first geo-electric layer; with resistivity ranging from 252 to 1050 Ωm. The difference in the resistivity values is due to the variation in the amount of organic content. The thickness of the top soil layer ranges from 0.75 to 2.15 m at the depth ranges from 0.75 to 2.15 m. The lateritic layer is a resistive wet layer, with resistivity ranges from 55 to 247 Ωm. The thickness of this layer varies from 1.19 to 3.35 m at the depth ranges from 3.21 to 5.35 m. The weathered /fractured layer is a resistive wet layer, with resistivity ranging from 98.7 to 683 Ωm. Low resistivity values also indicates substantial clay content, higher resistivity implies lower clay proportions and increased permeability. The thickness of this layer varies from 3.22 to 97.2 m at the depth ranges from 6.43 to 104 m, and it is dependent on the degree of bedrock weathering. Fresh Basement rock is characterized by high resistivity values which exceed 500 Ωm in all the locations. The fresh basement is made up of infinitely resistive rock. Sciences, 3(7) , pp. 0256-0265, 2015 The prominent fracture zones are restricted within a depth of 9.53 to 122 metres below the ground level. Since the study area shows a four layered case, the 3rd layers are interpreted as potential ground water horizons from which a good amount of ground water can be exploited. In this case, the third layer represents partially weathered zone or fractured zone. From the geophysical investigation results obtained, it is inferred that the thickness of the aquifer varies from place to place. In most part of the study area the thickness of the aquifer materials is more than 25.0 metres. The potential aquifers are confined to weathered and fractured migmatite rocks of the basement complex of the North Central Nigeria. The geophysical investigation of the area reveals that, it has high potentiality for exploitation of ground water through different kinds of groundwater structures. However, depending on the depth to massive bedrock, suitable ground water structures may be developed. The depth to the fresh basement within the study area was between 5 metres to 100 metres (figure 5). It was also observed predominantly within the study area that the depth to the fresh bedrock was generally above 25 metres. This result is an agreement with those of earlier studies in basement area of Lokoja area, Central Nigeria (Joseph and Olorunfemi, 2012; Omada et al., 2009; Mbiimbe et al., 2010) .
The isoresistivity map of the topsoil is shown in figure 1 . From the map the resistivity values, ranging from 250 to 1150 Ωm, while the most frequently occu rring resistivity values are between 10 and 200 Ωm. This revealed the highly heterogeneous variation in the composition of the topsoil from clay, sandy clay, clayed sand and laterite. The southern and northeastern parts of the area has resistivity values greater than 200 Ωm, while the remaining parts have resistivity values less than 200 Ωm. The Isopach map of the weathered layer is shown in Figure 4 . From the map, the thickness ranges from 0 to 100 m. This thickness is reliable for groundwater accumulation especially within the areas where the thickness is generally above 25 metres. This shows that the overburden burden covering the fresh basement is thick enough to accumulate enough water for groundwater exploitation activities. The isoresistivity map (figure 2) shows the resistivity values, ranging from 0 to 600 Ωm. The isoresistivity map of fractured layer is shown in figure 3 and the resistivity values, ranging from 380 to 940 Ωm.
CONCLUSION
Three to four subsurface layers were delineated within the study area; which comprised the top soil, lateritic layer, weathered /fractured basement and the fresh bedrock. It can be concluded that the low resistivity and significantly thick weathered and the fractured basement constitute the aquifer in this area. Also the thickness of the weathered layers was reasonable to support continuous supply of water from any borehole within the area. The investigation will serve as an opportunity to improve groundwater data bank of the study area for those whose responsibility is the provision of safe drinking water to the entire populace around the area.
